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⢭⚄⑌ᝈࣔࢹࣝື≀ࡢ࢚ࣆࢪ࢙ࢿࢸ࢕ࢡࢫ␗ᖖ࡟ᑐࡍࡿ࿴₎⸆ࡢస⏝ࡢゎᯒ
ڦ⫼ᬒ࣭┠ⓗ
㏆ᖺࠊ࠺ࡘ⑓ࡸ୙Ᏻ㞀ᐖ࡞࡝ࡢ⢭⚄⑌ᝈࡀᛴቑࡋ࡚࠾ࡾࠊ᪩ᛴ࡞ᑐ⟇ࡀồࡵࡽࢀ࡚࠸ࡿࠋࡇࢀࡽ⑌ᝈࡢ἞⒪
࡟࠾࠸࡚ࡣすὒ⸆࡟ࡼࡿ⸆≀⒪ἲࡀ୺ὶ࡜࡞ࡗ࡚࠸ࡿࡀࠊ๪స⏝ࡀ㧗㢖ᗘ࡛ぢࡽࢀࡿࡇ࡜ࡸ⸆≀࡟཯ᛂࡋ࡞࠸
἞⒪᢬ᢠᛶᝈ⪅ࡀከᩘᏑᅾࡍࡿࡇ࡜࡞࡝ၥ㢟Ⅼࡶከࡃࠊすὒ⸆࡟ࡼࡿ⸆≀⒪ἲ࡜ࡣ␗࡞ࡿ἞⒪ᡓ␎ࡀᚲせ࡜⪃
࠼ࡽࢀࡿࠋ୍᪉࡛₎᪉⸆࡞࡝ࡢ࿴₎⸆ࡢ࡞࠿࡟ࡣࠊ⢭⚄ᶵ⬟ࡢ␗ᖖ࡟ᑐࡋ࡚᭷ຠᛶࢆ♧ࡍࡶࡢࡀ࠸ࡃࡘ࠿▱ࡽ
ࢀ࡚࠸ࡿࠋࡋ࠿ࡋ࡞ࡀࡽࠊࡇࢀࡽ࿴₎⸆ࡣస⏝ᶵᗎࡢヲ⣽ࡀ୙࡛᫂࠶ࡿࡇ࡜࠿ࡽࠊ⛉Ꮫⓗ࡞࢚ࣅࢹࣥࢫࢆồࡵ
ࡿ⌧௦་⒪࡟࠾࠸࡚༑ศ࡟ά⏝ࡉࢀ࡚࠸ࡿ࡜ࡣゝ࠸㞴࠸ࠋࡇ࠺ࡋࡓⅬ࠿ࡽࠊ࿴₎⸆ࡢస⏝ᶵᗎ࡟㛵ࡍࡿ⛉Ꮫⓗ
࡞࢚ࣅࢹࣥࢫࢆ⵳✚ࡍࡿࡇ࡜ࡣࠊ࿴₎⸆ࡢά⏝ࢆಁࡋࠊࡼࡾⰋ࠸⢭⚄⑌ᝈ἞⒪࡟ࡘ࡞ࡀࡿࡶࡢ࡜⪃࠼ࡽࢀࡿࠋ
⢭⚄⑌ᝈࡣ㑇ఏせᅉ࡜⎔ቃせᅉࡢ┦஫స⏝࡟ࡼࡾⓎ⑕ࡍࡿࡶࡢ࡜⪃࠼ࡽࢀ࡚࠸ࡿࡀࠊࡑࡢศᏊᇶ┙࡜ࡋ࡚ࠊ
DNAࡢ࣓ࢳࣝ໬ࡸࣄࢫࢺࣥࡢ࢔ࢭࢳࣝ໬࡞࡝ࡢ࢚ࣆࢪ࢙ࢿࢸ࢕ࢵࢡ࡞ᶵᗎࡀὀ┠ࡉࢀ࡚࠸ࡿࠋࡇࢀࡲ࡛࡟⏦ㄳ
⪅࡜ඹྠ◊✲⪅ࡢᯇᮏࡽࡣࠊ⢭⚄ᶵ⬟ࡢ␗ᖖ࡟㛵㐃ࡍࡿ࢚ࣆࢪ࢙ࢿࢸ࢕ࢵࢡ࡞ኚືࢆ᫂ࡽ࠿࡟ࡍࡿࡓࡵ࡟ࠊ㝸
㞳⎔ቃ࡛ࡢ㣫⫱ࡋࡓ࣐࢘ࢫࢆ⏝࠸ࡓ◊✲ࢆ㐍ࡵ࡚ࡁࡓࠋࡑࡢ⤖ᯝࠊᮏ࣐࢘ࢫ࡛ࡣ࠺ࡘ࣭୙Ᏻᵝࡢ⾜ືࡀぢࡽࢀ
ࡿࡇ࡜ࠊGABAB1a㸦GABABཷᐜయࢧࣈࣘࢽࢵࢺࡢ㸯ࡘ㸧ࢆࢥ࣮ࢻࡍࡿ㑇ఏᏊࡢࣉ࣮ࣟࣔࢱ࣮㡿ᇦ࡟࠾ࡅࡿDNA
࣓ࢳࣝ໬ࡢῶᑡ࡜ࣄࢫࢺࣥ࢔ࢭࢳࣝ໬ࡢቑຍࡀ⫼ഃ⦭⥺᰾࡛ぢࡽࢀࡿࡇ࡜ࢆ᫂ࡽ࠿࡟ࡋ࡚ࡁࡓࠋࡉࡽ࡟ࠊࡇ࠺
ࡋࡓ࢚ࣆࢪ࢙ࢿࢸ࢕ࢵࢡ࡞ኚື࡟కࡗ࡚GABAB1aࡢmRNAⓎ⌧㔞ࡀቑຍࡋ࡚࠸ࡿࡇ࡜ࠊ⫼ഃ⦭⥺᰾ࡢGABAB
ཷᐜయࡀ㝸㞳㣫⫱࣐࢘ࢫࡢ␗ᖖ⾜ື࡟㛵୚ࡍࡿࡇ࡜ࡶ♧ࡋ࡚ࡁࡓ 1)ࠋ
ࡇ࠺ࡋࡓ⫼ᬒ࠿ࡽᡃࠎࡣࠊ₎᪉⸆ࡢస⏝ᶵᗎࢆ᫂ࡽ࠿࡟ࡍࡿࡇ࡜ࢆ┠ⓗ࡟ࠊ⾜ື⸆⌮Ꮫⓗゎᯒ࡟ຍ࠼࡚࢚ࣆࢪ
࢙ࢿࢸ࢕ࢡࢫゎᯒࠊ⚄⤒໬Ꮫⓗゎᯒࢆ⾜ࡗ࡚࠸ࡿࠋ๓ᖺᗘࡲ࡛ࡢ᳨ウ࠿ࡽࠊ₎᪉⸆ࡢຍ࿡ ⫹‮ࡣࠊ㝸㞳㣫⫱࣐
࢘ࢫࡀ௚ࡢ࣐࢘ࢫ࡜㐼㐝ࡋࡓ㝿࡟♧ࡍከືࢆᢚไࡍࡿࡢ࡟ᑐࡋࠊGABAB1a㑇ఏᏊࡢ࢚ࣆࢪ࢙ࢿࢸ࢕ࢵࢡ࡞Ⓨ⌧ㄪ
⠇࡟ࡣᙳ㡪ࢆ୚࠼࡞࠸ࡇ࡜ࢆぢฟࡋ࡚ࡁࡓࠋࡑࡇ࡛ᮏ◊✲࡛ࡣࠊ⚄⤒໬Ꮫⓗ࡞ഃ㠃࠿ࡽຍ࿡ ⫹‮ࡢヲ⣽࡞స⏝
ᶵᗎࡢゎᯒࢆヨࡳࡓࠋࡲࡓ๓ᖺᗘࡢ᳨ウ࠿ࡽࠊ࢚ࣆࢪ࢙ࢿࢸ࢕ࢵࢡ࡞స⏝ࢆ᭷ࡍࡿྍ⬟ᛶࡀ㧗࠸࡜᝿ᐃࡉࢀࡓ₎
᪉⸆࡛࠶ࡿ㓟Ჱோ‮࡟ࡘ࠸࡚ࡶྠᵝ࡟ࠊ⾜ື⸆⌮Ꮫⓗゎᯒࠊ㑇ఏᏊⓎ⌧ゎᯒࠊ⚄⤒໬Ꮫⓗゎᯒࢆ⾜ࡗࡓࠋ
ڦ᪉ἲ
㝸㞳㣫⫱࣐࢘ࢫࡢస〇
㞝ᛶࡢddY⣔࣐࢘ࢫ㸦Shimizu Laboratory Supplies Co., Ltd., Kyoto, Japan㸧ࢆ3㐌㱋࠿ࡽ6㹼8㐌㛫ࠊ㞟ᅋ㣫⫱࣐࢘ࢫ
ࡣ㏱᫂࡞ࢣ࣮ࢪ㸦24×17×12 cm㸧࡟࡚5༉࡛ࠊ㝸㞳㣫⫱࣐࢘ࢫࡣྠࡌࢧ࢖ࢬࡢ࿘ᅖࡀ⅊Ⰽࡢࢣ࣮ࢪ࡟࡚㸯༉࡛㣫⫱ࡋ࡚
ᐇ㦂࡟⏝࠸ࡓືࠋ ≀ࡣࠊᐊ 23±1Υ࡛᫂ᮇ8:00㹼20:00ࠊᬯᮇ20:00㹼8:00ࡢ12᫬㛫᫂ᬯࢧ࢖ࢡ࡛ࣝ㣫⫱ࡋࡓࠋỈ࠾ࡼ
ࡧ㣫ᩱࡣ⮬⏤࡟ᦤྲྀࡉࡏࡓࠋ
₎᪉⸆࢚࢟ࢫࡢᢞ୚
ຍ࿡ ⫹‮࢚࢟ࢫࠊ㓟Ჱோ‮࢚࢟ࢫࡣ300 mg/kgࡲࡓࡣ1000 mg/kgࡢ⏝㔞࡛⢭〇Ỉ࡟⁐ゎࡋࠊ10 ml/kgࡢ⏝㔞࡛⤒
ཱྀᢞ୚ࡋࡓࠋ༢ᅇᢞ୚ࡢᐇ㦂ࡣヨ㦂ࡢ 1᫬㛫๓࡟ᢞ୚ࡋࡓࠋ㛗ᮇᢞ୚ࡢᐇ㦂ࡣࠊ㞟ᅋ㣫⫱࠶ࡿ࠸ࡣ㝸㞳㣫⫱ࡢ 6㐌┠
࠿ࡽ1᪥ 1ᅇ14᪥㛫ᢞ୚ࡋࠊ᭱⤊ᢞ୚ࡢ⩣᪥࡟ྛ✀ゎᯒࢆ⾜ࡗࡓࠋ
⏦ ㄳ ௦ ⾲ ⪅ Ⲩᮌ Ⰻኴ ᦤ༡኱Ꮫ⸆Ꮫ㒊」ྜ⸆≀ゎᯒᏛ◊✲ᐊ ຓᩍ
ᡤෆඹྠ◊✲⪅ ⸨ཎ ༤඾ ⑓ែไᚚ◊✲㒊㛛」ྜ⸆≀⸆⌮Ꮫศ㔝 ຓᩍ
ᯇᮏ Ḡ୕ ⑓ែไᚚ◊✲㒊㛛」ྜ⸆≀⸆⌮Ꮫศ㔝 ᩍᤵ
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mRNAⓎ⌧㔞ࡢゎᯒ
 TRIzolヨ⸆㸦Life Technologies, Carlsbad, CA, USA㸧ࢆ⏝࠸࡚ࠊ࣐࢘ࢫࡢ⫼ഃ⦭⥺᰾࠿ࡽ total RNAࢆᢳฟࡋࡓࠋReverTra 
Ace 㸦Toyobo, Osaka, Japan㸧ࢆ⏝࠸࡚ࠊᢳฟࡋࡓ total RNA 1 ȝg࠿ࡽ cDNAࢆྜᡂࡋࡓࠋྜᡂࡋࡓ cDNAࡢゎᯒࡣࠊ
⾲ 1ࡢࣉࣛ࢖࣐࣮ࢆ⏝࠸࡚ real-time PCRἲ࡟ࡼࡾ⾜࠸ࠊȕ-actinࡢmRNAⓎ⌧㔞࡛⿵ṇࡋࡓࠋ
⾲㸯㸬mRNAⓎ⌧㔞ࡢゎᯒ࡟⏝࠸ࡓࣉࣛ࢖࣐࣮
mRNA Forward primer sequence (5’ to 3’)  Reverse primer sequence (5’ to 3’)  
GABAB1a ACGTCACCTCGGAAGGTTG  CACAGGCAGGAAATTGATGGC  
ȕ-actin ACCCACACTGTGCCCATCTA  GCCACAGGATTCCATACCCA  
௚ࡢ࣐࢘ࢫ࡜㐼㐝ࡋࡓ㝿ࡢ⾜ືࡢゎᯒ
㏱᫂࡞࢔ࢡࣜࣝࢣ࣮ࢪ㸦30×30×35 cm㸧࡟⥙┠≧ࡢ௙ษࡾࢆタ⨨ࡋࠊゎ
ᯒ࣐࢘ࢫࢆ኱ࡁ࠸༊⏬࡟ධࢀ 3 ᫬㛫㥆໬ࡉࡏࡓࠋࡑࡢᚋࠊྠ㐌㱋ࡢ᪂ወ
࣐࢘ࢫࢆᑠࡉ࠸༊⏬࡟ධࢀࠊANY-maze video tracking software㸦Stoelting 
Company, Wood Dale, IL㸧ࢆ⏝࠸࡚20ศ㛫ࡢゎᯒ࣐࢘ࢫࡢ⾜ືࢆゎᯒࡋࡓ
㸦ᅗ㸯㸧ࠋ
᪂ወ⎔ቃୗ࡟࠾ࡅࡿ㐠ື㔞ࡢゎᯒ
 ㏱᫂࡞࢔ࢡࣜࣝࢣ࣮ࢪ㸦30×30×35 cm㸧࡟ゎᯒ࣐࢘ࢫࢆධࢀࠊANY-maze video tracking software㸦Stoelting Company, Wood 
Dale, IL㸧ࢆ⏝࠸࡚30ศ㛫ࡢ⛣ື㊥㞳ࢆゎᯒࡋࡓࠋ
ᨷᧁ⾜ືࡢゎᯒ
 ゎᯒ࣐࢘ࢫ࡜ྠ㐌㱋ࡢddY⣔㞝ᛶ࣐࢘ࢫࢆ ᐃ⏝ࢣ࣮ࢪ㸦24×17×12 cm㸧࡟ධࢀࠊ20ศ㛫⾜ືࢆࣅࢹ࢜᧜ᙳࡋࡓࠋ
ゎᯒ࣐࢘ࢫࡀ♧ࡋࡓჶࡳ௜ࡁ⾜ືࢆᨷᧁ⾜ື࡜ᐃ⩏ࡋࠊᨷᧁ⾜ືࡢ᫬㛫ࢆ ᐃࡋࡓࠋ
In vivo⬻ᚤᑠ㏱ᯒἲ
 ࣌ࣥࢺࣂࣝࣅࢱ࣮ࣝࢼࢺ࣒ࣜ࢘㸦40 mg/kg, i.p.㸧㯞㓉ୗࠊ࣐࢘ࢫࡢ኱⬻⓶㉁๓㢌๓㔝㸦ࣈࣞࢢ࣐ࡼࡾ1.9 mm๓᪉ࠊ
0.5 mmྑഃ᪉ࠊ㢌⵹⾲㠃ࡼࡾ῝ࡉ0.8 mm㸧࡟࢞࢖ࢻ࢝ࢽ࣮ࣗࣞ㸦῝ࡉ4 mm: Eicom, Kyoto㸧ࢆᤄධᅛᐃࡋࡓࠋ⾡ᚋࠊ
࣐࢘ࢫ࡟㙠③⸆࡜ࡋ࡚ࣈࣉࣞࣀࣝࣇ࢕ࣥ㸦0.01 mg/kg, i.p.㸧ࢆᢞ୚ࡋࠊಶูࢣ࣮ࢪ࡟࡚㣫⫱ࡋࡓࠋ ᐃ᫬ࡣ㏱ᯒࣉ࣮ࣟ
ࣈ㸦⭷㛗3 mm: Eicom, Kyoto㸧ࢆ࢞࢖ࢻ࢝ࢽ࣮ࣗࣞ࡟ᤄධࡋࠊࣜࣥࢤࣝᾮ㸦147.2 mM NaCl, 4.0 mM KCl, 2.2 mM CaCl2㸧
ࢆὶ㏿ 1 ȝL/min ࡛℺ὶࡋࡓࠋࢧࣥࣉࣝࡣ 20 ศ༢఩࡛ᅇ཰ࡋࠊ┤ࡕ࡟㧗㏿ᾮయࢡ࣐ࣟࢺࢢࣛࣇ࢕ /࣮㟁Ẽ໬Ꮫ᳨ฟჾ
㸦HPLC/ECD㸧ࢩࢫࢸ࣒࡟㐃⥆⮬ືὀධࡋࡓࠋ⸆≀ࡣࠊࣉ࣮ࣟࣈᤄධᚋࠊᇶ♏㐟㞳㔞ࡢᏳᐃ໬ࢆ☜ㄆࡋ࡚࠿ࡽᢞ୚ࡋ
ࡓࠋ࡞࠾ࠊ ᐃࡣ⾡ᚋ 3᪥௨ෆ࡟ᐇ᪋ࡋࡓࠋNAࠊDAࠊ5-HTࡢศᯒ࡟ࡣࠊHPLC/ECDࢩࢫࢸ࣒ࢆ⏝࠸ࠊ௨ୗࡢ᮲௳
࡛ ᐃࢆ⾜ࡗࡓࠋ࣒࢝ࣛ࡟ࡣEicompak CAX-ODS㸦4.6 mm i.d. × 30 mm: Eicom, Kyoto㸧ࢆ⏝࠸ࡓࠋゎᯒ࡟ࡣࢹ࣮ࢱゎᯒ
ࢩࢫࢸ࣒Power Chrom®㸦eDAQ Pty., Ltd. Nagoya㸧ࢆ⏝࠸ࠊࢧࣥࣉࣝ୰ࡢࣀࣝ࢔ࢻࣞࢼࣜࣥ㔞ࠊࢻࣃ࣑ࣥ㔞ࠊࢭࣟࢺࢽ
ࣥ㔞ࢆෆ㒊ᶆ‽≀㉁࡜ࡢ㠃✚ẚ࡟ࡼࡾ⟬ฟࡋࡓࠋྛ⚄⤒ఏ㐩≀㉁㐟㞳㔞ࡢኚ໬ࡣࠊ ᐃ㛤ጞ࠿ࡽᩘ᫬㛫ᚋ࡟࣐࢘ࢫࡢ
ᇶ♏㐟㞳㔞ࡀᏳᐃࡋࡓࡇ࡜ࢆ☜ㄆࡋࠊฎ⨨๓ࡢ3ࢧࣥࣉࣝࡢᇶ♏㐟㞳㔞ࡢᖹᆒࢆ100%࡜ࡋࠊࡑࡢ๭ྜ࡛⾲ࡋࡓࠋ
⤫ィゎᯒ
 ࢹ࣮ࢱࡣ඲࡚ࠕᖹᆒ್±ᶆ‽ㄗᕪࠖ࡜ࡋ࡚⾲ࡋࠊ⤫ィᏛⓗฎ⌮࡟ࡣStat View 5.0®㸦SAS Institute Inc, Tokyo㸧ࢆ౑⏝ࡋ
ࡓࠋIn vivo ⬻ᚤᑠ㏱ᯒἲ㸦ᅗ2, 4, 5, 8㸧ࡢ⤫ィゎᯒ࡟ࡣࠊ཯᚟ ᐃ஧ඖ㓄⨨ศᩓศᯒࢆ⾜ࡗࡓࠋࡑࡢ௚ࡢ⤫ィゎᯒࡣࠊࠊ
஧ඖ㓄⨨ศᩓศᯒࡢᚋ࡟ከ㔜ẚ㍑᳨ᐃ࡜ࡋ࡚Dunnett᳨ᐃ㸦ᅗ3㸧ࡲࡓࡣTukey-Kramer᳨ᐃ㸦ᅗ6, 7㸧ࢆ⾜࠸ࠊp<0.05
ࡢࡶࡢࢆ᭷ពᕪ࠶ࡾ࡜ࡋࡓࠋ
᪂ወ䝬䜴䝇
ゎᯒ䝬䜴䝇
䠄㞟ᅋ/㝸㞳㣫⫱䝬䜴䝇䠅
6 cm
30 cm
6 cm
30 cm
Mesh
ᅗ1㸬௚ࡢ࣐࢘ࢫ࡜
㐼㐝ࡋࡓ㝿ࡢ⾜ື
ゎᯒࡢࢣ࣮ࢪ
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ڦ⤖ᯝ࣭⪃ᐹ
ຍ࿡ ⫹‮ࡀ኱⬻⓶㉁๓㢌๓㔝ࡢ⣽⬊እࣔࣀ࢔࣑ࣥ㔞࡟ཬࡰࡍᙳ㡪
๓ᖺᗘࡢ⾜ື⸆⌮Ꮫⓗ᳨ウ࠿ࡽࠊຍ࿡ ⫹‮ࡣᢠ࠺ࡘ⸆࡟㢮ఝࡋࡓస⏝ࢆ᭷ࡍࡿࡶࡢ࡜᥎ ࡉࢀࡓࠋࡑࡇ࡛ᮏ
◊✲࡛ࡣࠊຍ࿡ ⫹‮ࡀᢠ࠺ࡘ⸆࡜ྠᵝ࡟⣽⬊እࣔࣀ࢔࣑ࣥ㔞ࢆቑຍࡉࡏࡿ࠿ࢆ᫂ࡽ࠿࡟ࡍࡿࡓࡵ࡟ࠊin vivo⬻
ᚤᑠ㏱ᯒἲ࡟ࡼࡾ኱⬻⓶㉁๓㢌๓㔝ࡢ⣽⬊እࣀࣝ࢔ࢻࣞࢼࣜࣥ㔞ࠊࢻࣃ࣑ࣥ㔞ࠊࢭࣟࢺࢽࣥ㔞ࢆゎᯒࡋࠊ㑅ᢥⓗ
ࢭࣟࢺࢽࣥ෌ྲྀࡾ㎸ࡳ㜼ᐖస⏝ࢆᣢࡘᢠ࠺ࡘ⸆࡛࠶ࡿࣇࣝ࢜࢟ࢭࢳࣥࡢస⏝࡜ẚ㍑ࡋࡓࠋṇᖖ࣐࢘ࢫ࡟ຍ࿡ ⫹
‮㸦1000 mg/kg, p.o.㸧ࢆᢞ୚ࡋࡓ࡜ࡇࢁࠊ40ศᚋࢆࣆ࣮ࢡ࡜ࡋࡓ୍㐣ᛶ࡛㑅ᢥⓗ࡞⣽⬊እࢭࣟࢺࢽࣥ㔞ࡢቑຍࡀ
☜ㄆࡉࢀࡓࠋ୍᪉࡛ࣇࣝ࢜࢟ࢭࢳࣥ㸦30 mg/kg, p.o.㸧ࡣࠊ⣽⬊እࢭࣟࢺࢽࣥ㔞ࡢ㢧ⴭ࡛ᣢ⥆ⓗ࡞ቑຍ࡜ࠊ⣽⬊እ
ࣀࣝ࢔ࢻࣞࢼࣜࣥ㔞࡜⣽⬊እࢻࣃ࣑ࣥ㔞ࡢ⦆ࡸ࠿࡞ቑຍࢆᘬࡁ㉳ࡇࡋࡓ㸦ᅗ 2㸧ࠋᮏ⤖ᯝ࠿ࡽࠊຍ࿡ ⫹‮ࡣ⣽
⬊እࢭࣟࢺࢽࣥ㔞ࢆ㑅ᢥⓗ࡟ቑຍࡉࡏࡿస⏝ࢆ᭷ࡍࡿࡇ࡜ࡀ᫂ࡽ࠿࡜࡞ࡗࡓࠋࡋ࠿ࡋ࡞ࡀࡽࠊຍ࿡ ⫹‮࡟ࡼࡿ
⣽⬊እࢭࣟࢺࢽࣥ㔞ቑຍస⏝ࡣࣇࣝ࢜࢟ࢭࢳࣥࡢస⏝࡜ẚ࡭ࡿ࡜ቑຍ⋡ࡶᑠࡉࡃࠊᣢ⥆ᛶࡶぢࡽࢀ࡞࠿ࡗࡓࡇ࡜
࠿ࡽࠊຍ࿡ ⫹‮࡟ࡼࡿ⣽⬊እࢭࣟࢺࢽࣥ㔞ቑຍస⏝ࡣࢭࣟࢺࢽࣥ෌ྲྀࡾ㎸ࡳࡢ㜼ᐖ࡟ࡼࡿࡶࡢ࡛ࡣ࡞࠸ྍ⬟ᛶ
ࡀ⪃࠼ࡽࢀࡓࠋ
ຍ࿡ ⫹‮ࡢ⣽⬊እࢭࣟࢺࢽࣥ㔞ቑຍస⏝࡟㛵୚ࡍࡿᵓᡂ⏕⸆ࡢྠᐃ
ຍ࿡ ⫹‮ࡢᢞ୚࡟ࡼࡾ኱⬻⓶㉁๓㢌๓㔝ࡢ⣽⬊እࢭࣟࢺࢽࣥ㔞ࡀቑຍࡋࡓࡇ࡜࠿ࡽࠊḟ࡟ຍ࿡ ⫹‮ࡢ⣽⬊
እࢭࣟࢺࢽࣥ㔞ቑຍస⏝࡟㛵୚ࡍࡿᵓᡂ⏕⸆ࡢྠᐃࢆヨࡳࡓࠋຍ࿡ ⫹‮ࢆᵓᡂࡍࡿ⏕⸆㸦༙ኟࠊ㝞⓶ࠊⲍⱎࠊ
⏑ⲡࠊ⏕ጧࠊ➉⟀ࠊᯨᐇࠊ㐲ᚿࠊேཧࠊ኱Ჱࠊ㓟Ჱோࠊᆅ㯤ࠊ⋞ཧ㸧ࡢ࠺ࡕࠊ࠸ࡎࢀ࠿㸯ࡘࢆ㝖࠸ࡓ୍࿡ᢤࡁฎ
᪉ࢆస〇ࡋࠊ኱⬻⓶㉁๓㢌๓㔝ࡢ⣽⬊እࣔࣀ࢔࣑ࣥ㔞࡟ཬࡰࡍᙳ㡪ࢆ in vivo⬻ᚤᑠ㏱ᯒἲ࡟ࡼࡾゎᯒࡋࡓࠋᢞ
୚ᚋ࠿ࡽ㸯᫬㛫࡟࠾ࡅࡿ⣽⬊እࣔࣀ࢔࣑ࣥ㔞ࡢኚ໬⋡ࢆNet-AUC࡛ホ౯ࡋࡓ⤖ᯝࠊ➉⟀ᢤࡁฎ᪉㸦1000 mg/kg, 
p.o.㸧࡟࠾࠸࡚⣽⬊እࢭࣟࢺࢽࣥ㔞ቑຍస⏝ࡢⴭࡋ࠸ῶᙅࡀぢࡽࢀࡓࠋ௚ࡢ୍࿡ᢤࡁฎ᪉㸦1000 mg/kg, p.o.㸧࡛
ࡣࠊ⣽⬊እࢭࣟࢺࢽࣥ㔞ቑຍస⏝࡟኱ࡁ࡞ኚ໬ࡣぢࡽࢀ࡞࠿ࡗࡓ㸦ᅗ 3㸧ࠋᮏ⤖ᯝ࠿ࡽࠊຍ࿡ ⫹‮ࡢ⣽⬊እࢭ
ࣟࢺࢽࣥ㔞ቑຍస⏝࡟ࡣࠊ➉ⲗࡀ㔜せ࡞ᙺ๭ࢆᢸ࠺ྍ⬟ᛶࡀ♧ࡉࢀࡓࠋ
ᅗ2㸬ຍ࿡ ⫹‮ࠊࣇࣝ࢜࢟ࢭࢳࣥࡀ኱⬻⓶㉁๓㢌๓㔝ࡢ⣽⬊እࣔࣀ࢔࣑ࣥ㔞࡟ཬࡰࡍᙳ㡪㸦p<0.001 vs Ỉ, n=5㸧
ᅗ3㸬ຍ࿡ ⫹‮୍࿡ᢤࡁฎ᪉ࡀ኱⬻⓶㉁๓㢌๓㔝ࡢ⣽⬊እࣔࣀ࢔࣑ࣥ㔞࡟ཬࡰࡍᙳ㡪㸦p<0.01 vs Ỉ, n=3-5㸧
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ᵝᘧ㸯㸳
✀┠㸦୍⯡◊✲Ϩ㸧
➉⟀࢚࢟ࢫࡀ኱⬻⓶㉁๓㢌๓㔝ࡢ⣽⬊እࣔࣀ࢔࣑ࣥ㔞࡟ཬࡰࡍᙳ㡪
 ຍ࿡ ⫹‮ࡢ⣽⬊እࢭࣟࢺࢽࣥ㔞ቑຍస⏝࡟➉ⲗࡀ㔜せ࡞ᙺ๭ࢆᢸ࠺ྍ⬟ᛶࡀ♧ࡉࢀࡓࡇ࡜࠿ࡽࠊḟ࡟ࠊ➉⟀
༢࿡࢚࢟ࢫࡀ኱⬻⓶㉁๓㢌๓㔝ࡢ⣽⬊እࣔࣀ࢔࣑ࣥ㔞࡟ཬࡰࡍᙳ㡪ࢆゎᯒࡋࡓࠋ࢚࢟ࢫస〇᫬ࡢ཰⋡ࢆࡶ࡜࡟ࠊ
ຍ࿡ ⫹‮㸦1000 mg/kg㸧࡟ྵࡲࢀࡿ࡜᝿ᐃࡉࢀࡿ➉⟀࢚࢟ࢫ㔞㸦66.5 mg/kg, p.o.㸧ࢆ⟬ฟࡋࡓࠋ⟬ฟࡉࢀࡓ➉
⟀࢚࢟ࢫ㔞㸦66.5 mg/kg, p.o.㸧ࢆᢞ୚ࡋࡓ࡜ࡇࢁࠊ⣽⬊እࣀࣝ࢔ࢻࣞࢼࣜࣥ㔞ࠊࢻࣃ࣑ࣥ㔞ࠊࢭࣟࢺࢽࣥ㔞ࡢ࠸
ࡎࢀࡶኚ໬ࡣぢࡽࢀ࡞࠿ࡗࡓ㸦ᅗ 4㸧ࠋᮏ⤖ᯝ࠿ࡽࠊ⣽⬊እࢭࣟࢺࢽࣥ㔞ቑຍస⏝࡟ࡣ➉⟀ࡔࡅ࡛ࡣ༑ศ࡛࡞࠸
ྍ⬟ᛶࡀ⪃࠼ࡽࢀࡓࠋ
஧㝞‮࡜ ⫹‮ࡀ኱⬻⓶㉁๓㢌๓㔝ࡢ⣽⬊እࣔࣀ࢔࣑ࣥ㔞࡟ཬࡰࡍᙳ㡪
 ➉⟀࢚࢟ࢫࡢࡳ࡛ࡣ⣽⬊እࢭࣟࢺࢽࣥ㔞ቑຍస⏝ࡀࡳࡽࢀ࡞࠸ࡇ࡜࠿ࡽࠊ⣽⬊እࢭࣟࢺࢽࣥ㔞ቑຍస⏝࡟ࡣ➉
⟀࡜௚ࡢ࡞ࢇࡽ࠿ࡢ⏕⸆࡜ࡢ⤌ࡳྜࢃࡏࡀ㔜せ࡛࠶ࡿྍ⬟ᛶࡀ⪃࠼ࡽࢀࡿࠋࡑࡇ࡛ࠊຍ࿡ ⫹‮ࡢᵓᡂ࡟ὀ┠ࡋ
ࡓࠋຍ࿡ ⫹‮ࡣ஧㝞‮ࡢຍῶ᪉࡛࠶ࡾࠊ༙ኟࠊ㝞⓶ࠊⲍⱎࠊ⏑ⲡࠊ⏕ጧࡢ 5ࡘࡢ⏕⸆࠿ࡽ࡞ࡿ஧㝞‮࡟ࠊ➉⟀
࡜ᯨᐇࡢ㸰ࡘࡢ⏕⸆ࢆຍ࠼ࡿࡇ࡜࡛ ⫹‮࡜࡞ࡿࠋࡇࡢ ⫹‮࡟ࡉࡽ࡟ 6ࡘࡢ⏕⸆㸦㐲ᚿࠊேཧࠊ኱Ჱࠊ㓟Ჱோࠊ
ᆅ㯤ࠊ⋞ཧ㸧ࢆຍ࠼ࡿࡇ࡜࡛ຍ࿡ ⫹‮࡜࡞ࡿࠋࡇࡢ 3ࡘࡢ₎᪉ฎ᪉ࡢຠ⬟࣭ຠᯝࢆぢ࡚ࡳࡿ࡜ࠊ஧㝞‮ࡣయຊ
୰➼ᗘ࡛ᝏᚰ࣭ ჎ྤࡀ࠶ࡿࡶࡢࡢ⫶㒊୙ᛌឤ➼࡟ᑐࡋ࡚⏝࠸ࡽࢀࡿࡢ࡟ᑐࡋࠊ ⫹‮࡜ຍ࿡ ⫹‮ࡣయຊ୰➼ᗘ
௨ୗ࡛⫶⭠ࡀ⹫ᙅ࡞ࡶࡢࡢ୙╀࣭⚄⤒⑕࡟ᑐࡋ࡚⏝࠸ࡽࢀࡿࠋࡇࡢࡼ࠺࡟ࠊ➉⟀࡜ᯨᐇࡀຍ࠼ࡽࢀ࡚ ⫹‮࡜࡞
ࡿࡇ࡜࡛୙╀࣭ ⚄⤒⑕࡞࡝ࡢ⚄⤒⢭⚄⑕≧࡟ᑐࡋ࡚ຠᯝࢆⓎ᥹ࡍࡿࡇ࡜࠿ࡽࡶࠊ୰ᯡ⚄⤒⣔࡟ᑐࡍࡿస⏝࡟࠾ࡅ
ࡿ➉⟀ࡢ㔜せᛶࡀఛ࠼ࡿࠋࡑࡇ࡛ḟ࡟ࠊ➉⟀ࢆຍ࠼ࡿ๓ࡢฎ᪉࡛࠶ࡿ஧㝞‮࡜➉⟀ࢆຍ࠼ࡓᚋࡢฎ᪉࡛࠶ࡿ ⫹
‮࡟࠾࠸࡚ࠊ኱⬻⓶㉁๓㢌๓㔝ࡢ⣽⬊እࣔࣀ࢔࣑ࣥ㔞࡟ཬࡰࡍᙳ㡪ࢆẚ㍑ࡋࡓࠋࡑࡢ⤖ᯝࠊ஧㝞‮㸦1000 mg/kg, 
p.o.㸧ࡣ⣽⬊እࣀࣝ࢔ࢻࣞࢼࣜࣥ㔞ࠊࢻࣃ࣑ࣥ㔞ࠊࢭࣟࢺࢽࣥ㔞ࡢ࠸ࡎࢀ࡟ࡶᙳ㡪ࢆཬࡰࡉ࡞࠿ࡗࡓࡢ࡟ᑐࡋࠊ
 ⫹‮㸦1000 mg/kg, p.o.㸧ࡣ⣽⬊እࢭࣟࢺࢽࣥ㔞ࢆ㑅ᢥⓗ࡟ቑຍࡉࡏࡓ㸦ᅗ 5㸧ࠋ௨ୖࡢ⤖ᯝ࠿ࡽࠊ⣽⬊እࢭࣟ
ࢺࢽࣥ㔞ቑຍస⏝࡟ࡣࠊ ⫹‮ࢆᵓᡂࡍࡿ⏕⸆ࡀ㔜せ࡛࠶ࡿࡶࡢ࡜⪃࠼ࡽࢀࡓࠋࡲࡓࠊ୙╀ࡸ⚄⤒⑕࡟ᑐࡋ࡚⏝
࠸ࡽࢀࡿ ⫹‮࡜ຍ࿡ ⫹‮ࡢ୧᪉࡟࠾࠸࡚⣽⬊እࢭࣟࢺࢽࣥ㔞ቑຍస⏝ࡀぢࡽࢀࡓࡇ࡜࠿ࡽࠊࡇࡢ⣽⬊እࢭࣟ
ࢺࢽࣥ㔞ቑຍస⏝ࡀ୙╀ࡸ⚄⤒⑕࡟ᑐࡍࡿస⏝࡟࠾࠸࡚㔜せ࡛࠶ࡿྍ⬟ᛶࡀ⪃࠼ࡽࢀࡓࠋ
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ᅗ4㸬➉⟀࢚࢟ࢫࡀ኱⬻⓶㉁๓㢌๓㔝ࡢ⣽⬊እࣔࣀ࢔࣑ࣥ㔞࡟ཬࡰࡍᙳ㡪㸦n=3-4㸧
䝜䝹䜰䝗䝺䝘䝸䞁
0
50
100
150
200
0 60 120
᫬㛫 (ศ)
%
 o
f b
as
el
in
e
䝗䝟䝭䞁
0
50
100
150
200
0 60 120
᫬㛫 (ศ)
%
 o
f b
as
el
in
e
Ỉ
஧㝞‮ (1000 mg/kg)
䝉䝻䝖䝙䞁
0
50
100
150
200
0 60 120
᫬㛫 (ศ)
%
 o
f b
as
el
in
e

ᢞ୚ ᢞ୚ ᢞ୚
 ⫹‮ (1000 mg/kg)
ᅗ5㸬஧㝞‮ࠊ ⫹‮ࡀ኱⬻⓶㉁๓㢌๓㔝ࡢ⣽⬊እࣔࣀ࢔࣑ࣥ㔞࡟ཬࡰࡍᙳ㡪㸦p<0.01 vs Ỉ, n=3-4㸧
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ᵝᘧ㸯㸳
✀┠㸦୍⯡◊✲Ϩ㸧
㝸㞳㣫⫱࣐࢘ࢫ࡛ぢࡽࢀࡿከືࡸGABAB1aࡢⓎ⌧ቑຍ࡟ᑐࡍࡿ㓟Ჱோ‮ࡢᙳ㡪
 ࡇࢀࡲ࡛ࡢ᳨ウ࠿ࡽࠊຍ࿡ ⫹‮ࡣ⣽⬊እࢭࣟࢺࢽࣥ㔞ࢆ୍㐣ⓗ࡟ቑຍࡉࡏࡿࡇ࡜ࢆぢฟࡋࡓ୍ࠋ ᪉࡛ࠊ๓ᖺ
ᗘࡲ࡛ࡢ᳨ウ࠿ࡽࠊຍ࿡ ⫹‮ࡣ㝸㞳㣫⫱࣐࢘ࢫࡢ⫼ഃ⦭⥺᰾࡛ぢࡽࢀࡿ GABAB1aࡢ࢚ࣆࢪ࢙ࢿࢸ࢕ࢵࢡ࡞Ⓨ
⌧ㄪ⠇␗ᖖ࡟ᑐࡋ࡚ࡣᨵၿస⏝ࢆ♧ࡉ࡞࠸ࡇ࡜ࡀ᫂ࡽ࠿࡜࡞ࡗ࡚࠸ࡿࠋ
 ࡑࡇ࡛ḟ࡟ࠊ࢚ࣆࢪ࢙ࢿࢸ࢕ࢵࢡ࡞స⏝ࢆ᭷ࡍࡿ₎᪉⸆ࡢぢฟࡍࡇ࡜ࢆ┠ⓗ࡟ࠊ᪂ࡓ࡞₎᪉⸆࡜ࡋ࡚㓟Ჱோ‮
ࡢస⏝ࢆゎᯒࡋࡓࠋࡇࢀࡲ࡛࡟ඹྠ◊✲⪅ࡢ⸨ཎࡽ࡟ࡼࡾࠊ㓟Ჱோ‮ࡢ៏ᛶᢞ୚ࡀ㝸㞳㣫⫱࣐࢘ࢫࡢ♫఍ᛶ⾜ື
␗ᖖ࡞࡝ࡢ␗ᖖ⾜ືࢆᨵၿࡍࡿࡇ࡜ࡀሗ࿌ࡉࢀ࡚࠸ࡿࡇ࡜࠿ࡽ 2)ࠊ㓟Ჱோ‮ࡣ㝸㞳㣫⫱࣐࢘ࢫ࡛ぢࡽࢀࡿ࢚ࣆࢪ
࢙ࢿࢸ࢕ࢵࢡ࡞␗ᖖࢆᨵၿࡍࡿྍ⬟ᛶࡀ⪃࠼ࡽࢀࡿࠋࡑࡇ࡛ࠊ㝸㞳㣫⫱࣐࢘ࢫࡀ௚ࡢ࣐࢘ࢫ࡜㐼㐝ࡋࡓ㝿࡟♧ࡍ
ከືࡸࠊ㝸㞳㣫⫱࣐࢘ࢫࡢ⫼ഃ⦭⥺᰾࡟࠾ࡅࡿGABAB1a mRNAⓎ⌧ቑຍࢆᣦᶆ࡟ࠊ㓟Ჱோ‮ࡢ 14᪥㛫ᢞ୚ࡀ⾜
ື␗ᖖࡸ࢚ࣆࢪ࢙ࢿࢸ࢕ࢡࢫ࡞㑇ఏᏊⓎ⌧ㄪ⠇ᖖ␗ᖖ࡟ཬࡰࡍᙳ㡪ࢆ᳨ウࡋࡓࠋࡑࡢ⤖ᯝࠊ㓟Ჱோ‮㸦1000 mg/kg, 
p.o. 1᪥ 1ᅇ 14᪥㛫ᢞ୚㸧ࡣ㝸㞳㣫⫱࣐࢘ࢫ࡛ぢࡽࢀࡿከືࡸGABAB1a mRNAࡢቑຍ࡟ᑐࡋ࡚ࠊᨵၿస⏝ࢆ♧
ࡉ࡞࠿ࡗࡓ㸦ᅗ 6㸧ࠋ
㓟Ჱோ‮ࡢ༢ᅇᢞ୚ࡢᙳ㡪࡟㛵ࡍࡿ⾜ື⸆⌮Ꮫⓗゎᯒ
 㓟Ჱோ‮ࡢ 14᪥㛫ᢞ୚࡛ࡣࠊ㝸㞳㣫⫱࣐࢘ࢫ࡛ぢࡽࢀࡿ⾜ື␗ᖖ࡞ࡽࡧ࡟㑇ఏᏊⓎ⌧␗ᖖࡢᨵၿࡀぢࡽࢀ࡞
࠿ࡗࡓࡇ࡜࠿ࡽࠊḟ࡟㓟Ჱோ‮ࡢ༢ᅇᢞ୚ࡢᙳ㡪ࢆ⾜ື⸆⌮Ꮫⓗ࡟ゎᯒࡋࡓࠋࡑࡢ⤖ᯝࠊ㓟Ჱோ‮㸦300, 1000 
mg/kg, p.o.㸧ࡣࠊ㝸㞳㣫⫱࣐࢘ࢫࡀ௚ࡢ࣐࢘ࢫ࡜㐼㐝ࡋࡓ㝿࡟♧ࡍከືࡸᨷᧁ⾜ືࠊ᪂ወ⎔ቃୗ࡟࠾ࡅࡿከືࢆ
⏝㔞౫Ꮡⓗ࡟ᨵၿࡍࡿ࡜࠸ࡗࡓᢠ୙Ᏻᵝస⏝ࢆ♧ࡋࡓ㸦ᅗ 7㸧ࠋ
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ᅗ6㸬㝸㞳㣫⫱࣐࢘ࢫ࡛ぢࡽࢀࡿከືࡸGABAB1aࡢⓎ⌧ቑຍ࡟ᑐࡍࡿ㓟Ჱோ‮ࡢᙳ㡪㸦p<0.01 vs Ỉ, n=5-9㸧
ᅗ7㸬㝸㞳㣫⫱࣐࢘ࢫ࡛ぢࡽࢀࡿ␗ᖖ⾜ື࡟ᑐࡍࡿ㓟Ჱோ‮ࡢᙳ㡪
㸦p<0.05, p<0.01 vs 㞟ᅋ㣫⫱, †p<0.05, ††p<0.01 vs Ỉ, n=5-7㸧
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ᵝᘧ㸯㸳
✀┠㸦୍⯡◊✲Ϩ㸧
㓟Ჱோ‮ࡀ኱⬻⓶㉁๓㢌๓㔝ࡢ⣽⬊እࣔࣀ࢔࣑ࣥ㔞࡟ཬࡰࡍᙳ㡪
 㓟Ჱோ‮ࡢ༢ᅇᢞ୚࡟ࡼࡾᢠ୙Ᏻᵝస⏝ࡀぢࡽࢀࡓࡇ࡜࠿ࡽࠊ㓟Ჱோ‮ࡀ኱⬻⓶㉁๓㢌๓㔝ࡢ⣽⬊እࣔࣀ࢔࣑
ࣥ㔞࡟ཬࡰࡍᙳ㡪ࢆゎᯒࡋࡓࠋࡑࡢ⤖ᯝࠊ㓟Ჱோ‮㸦1000 mg/kg, p.o.㸧ࡣࠊ⣽⬊እࣀࣝ࢔ࢻࣞࢼࣜࣥ㔞ࠊࢻࣃ࣑
ࣥ㔞ࠊࢭࣟࢺࢽࣥ㔞࡟ᑐࡋ࡚࡞ࢇࡽᙳ㡪ࢆཬࡰࡉ࡞࠿ࡗࡓ㸦ᅗ 8㸧ࠋ
ڦ⤖ㄽ
๓ᖺᗘ࡜௒ᖺᗘ࡟ᐇ᪋ࡋࡓ₎᪉⸆ࡢ 14᪥㛫ᢞ୚࡟ࡼࡿస⏝ࡢゎᯒ࠿ࡽࡣࠊຍ࿡ ⫹‮࠾ࡼࡧ㓟Ჱோ‮ࡢ࢚ࣆ
ࢪ࢙ࢿࢸ࢕ࢵࢡ࡞స⏝ࡣぢฟࡍࡇ࡜ࡀ࡛ࡁ࡞࠿ࡗࡓࠋࡋ࠿ࡋ࡞ࡀࡽ⾜ື⸆⌮Ꮫⓗゎᯒ࠾ࡼࡧ⚄⤒໬Ꮫⓗゎᯒ࠿ࡽࠊ
ຍ࿡ ⫹‮ࡣ⣽⬊እࢭࣟࢺࢽࣥ㔞ቑຍస⏝ࢆ௓ࡋ࡚ᢠ࠺ࡘᵝస⏝ࢆ♧ࡍྍ⬟ᛶࡀ⪃࠼ࡽࢀࡓࠋࡇࡢຍ࿡ ⫹‮ࡢ
⣽⬊እࢭࣟࢺࢽࣥ㔞ቑຍస⏝࡟ࡣࠊ➉⟀ࡀ㔜せ࡛࠶ࡿࡇ࡜ࡀ♧၀ࡉࢀࡓࠋࡲࡓࠊ㓟Ჱோ‮ࡣ⣽⬊እࣔࣀ࢔࣑ࣥ㔞
ࡢኚ໬ࢆ௓ࡉࡎ࡟ᢠ୙Ᏻ⏝స⏝ࢆ♧ࡍࡶࡢ࡜⪃࠼ࡽࢀࡓࠋ
ڦᘬ⏝ᩥ⊩
1. Araki R., Hiraki Y., Nishida S., Kuramoto N., Matsumoto K., Yabe T. Epigenetic regulation of dorsal raphe GABA(B1a) 
associated with isolation-induced abnormal responses to social stimulation in mice. Neuropharmacology, 101, 1-12, 2016. 
2. Fujiwara H, Tsushima R, Okada R, Awale S, Araki R, Yabe T, Matsumoto K.. Sansoninto, a traditional herbal medicine, 
ameliorates behavioral abnormalities and down-regulation of early growth response-1 expression in mice exposed to social 
isolation stress. J Tradit Complement Med., 12, 81-88, 2017.
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ᅗ8㸬㓟Ჱோ‮ࡀ኱⬻⓶㉁๓㢌๓㔝ࡢ⣽⬊እࣔࣀ࢔࣑ࣥ㔞࡟ཬࡰࡍᙳ㡪㸦n=5㸧
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